The title salt, C 16 H 15 ClN 3 S + ÁBr À , is isotypic with (E)-3-[(4-fluorobenzylidene)-amino]-5-phenylthiazolidin-2-iminium bromide [Khalilov et al. (2019) . Acta Cryst. E75, 662-666]. In the cation of the title salt, the atoms of the phenyl ring attached to the central thiazolidine ring and the atom joining the thiazolidine ring to the benzene ring are disordered over two sets of sites with occupancies of 0.570 (3) and 0.430 (3). The major and minor components of the disordered thiazolidine ring adopt slightly distorted envelope conformations, with the C atom bearing the phenyl ring as the flap atom. In the crystal, centrosymmetrically related cations and anions are linked into dimeric units via N-HÁ Á ÁBr hydrogen bonds, which are further connected by weak C-HÁ Á ÁBr contacts into chains parallel to the a axis. Furthermore, not existing in the earlier report of (E)-3-[(4-fluorobenzylidene)amino]-5-phenylthiazolidin-2-iminium bromide, C-HÁ Á Á interactions and -stacking interactions [centroid-to-centroid distance = 3.897 (2) Å ] between the major components of the disordered phenyl ring contribute to the stabilization of the molecular packing. Hirshfeld surface analysis and two-dimensional fingerprint plots indicate that the most important contributions for the crystal packing are from HÁ Á ÁH (30.5%), BrÁ Á ÁH/HÁ Á ÁBr (21.2%), CÁ Á ÁH/HÁ Á ÁC (19.2%), ClÁ Á ÁH/HÁ Á ÁCl (13.0%) and SÁ Á ÁH/HÁ Á ÁS (5.0%) interactions.
The title salt, C 16 H 15 ClN 3 S + ÁBr À , is isotypic with (E)-3-[(4-fluorobenzylidene)-amino]-5-phenylthiazolidin-2-iminium bromide [Khalilov et al. (2019) . Acta Cryst. E75, [662] [663] [664] [665] [666] . In the cation of the title salt, the atoms of the phenyl ring attached to the central thiazolidine ring and the atom joining the thiazolidine ring to the benzene ring are disordered over two sets of sites with occupancies of 0.570 (3) and 0.430 (3). The major and minor components of the disordered thiazolidine ring adopt slightly distorted envelope conformations, with the C atom bearing the phenyl ring as the flap atom. In the crystal, centrosymmetrically related cations and anions are linked into dimeric units via N-HÁ Á ÁBr hydrogen bonds, which are further connected by weak C-HÁ Á ÁBr contacts into chains parallel to the a axis. Furthermore, not existing in the earlier report of (E)-3-[(4-fluorobenzylidene)amino]-5-phenylthiazolidin-2-iminium bromide, C-HÁ Á Á interactions and -stacking interactions [centroid-to-centroid distance = 3.897 (2) Å ] between the major components of the disordered phenyl ring contribute to the stabilization of the molecular packing. Hirshfeld surface analysis and two-dimensional fingerprint plots indicate that the most important contributions for the crystal packing are from HÁ Á ÁH (30.5%), BrÁ Á ÁH/HÁ Á ÁBr (21.2%), CÁ Á ÁH/HÁ Á ÁC (19.2%), ClÁ Á ÁH/HÁ Á ÁCl (13.0%) and SÁ Á ÁH/HÁ Á ÁS (5.0%) interactions.
Chemical context
The thiazolidine ring system posses special importance in synthetic and medicinal chemistry. Substituted thiazolidine derivatives are known to exhibit various biological activities such as antiviral, anticancer, anti-tubercular, and antimicrobial etc. (Makwana & Malani 2017) . Schiff bases have been widely used as versatile ligands in the synthesis, catalysis and design of materials (Akbari et al., 2017; Akkurt et al., 2018; Asadov et al., 2016; Gurbanov et al., 2018a,b; Ma et al., 2017a,b; Mamedov et al., 2018) . Weak interactions, namely hydrogen bonding, -interactions, etc. provided by N-containing ligands can also contribute to their structural organization, coordination abilities and catalytic activity, among other properties (Khalilov et al., 2019; Maharramov et al., 2009 Maharramov et al., , 2010 Mahmoudi et al., 2018a,b; Mahmudov et al., 2014 Mahmudov et al., , 2019 Mamedov et al., 2015; Mitoraj et al., 2018; Shixaliyev et al., 2014; Zubkov et al., 2018) . As part of our ongoing studies in this field, we report herein the crystal structure and Hirshfeld surface analysis of the title compound, (E)-3-[(4-chlorobenzylidene)amino]-5-phenylthiazolidin-2-iminium bromide.
Structural commentary
The major and minor components (S1/N2/C1/C2 0 /C3 and S1/ N2/C1/C2/C3) of the thiazolidine ring in the cation of the title salt ( Fig. 1) both adopt a distorted envelope conformation, with puckering parameters Q(2) = 0.432 (3) Å , '(2) = 33.5 (4) for the major component and Q(2) = 0.414 (4) Å , '(2) = 326.1 (5) for the minor component. The mean planes of the major and minor components of the disordered thiazolidine ring make dihedral angles of 14.99 (14), 88.45 (16), 84.3 (2) and 22.82 (16), 86.85 (18), 83.9 (2) , respectively, with the chlorophenyl ring (C5-C10) and the major-and minordisorder components (C11 0 -C16 0 and C11-C16) of the phenyl ring. The N2-N1-C4-C5 bridge that links the thiazolidine and 4-chlorophenyl rings has a torsion angle of 176.4 (2) .
Supramolecular features and Hirshfeld surface analysis
In the crystal, centrosymmetrically related cations and anions are linked into dimeric units via N-HÁ Á ÁBr hydrogen bonds, which are further connected by weak C-HÁ Á ÁBr contacts, into chains parallel to the a-axis direction (Table 1; Figs. 2 and 3) . Furthermore, C-HÁ Á Á interactions (Table 1) andstacking interactions [Cg4 Á Á ÁCg4(2 À x, À y, 1 À z) = 3.897 (2) Å where Cg4 is the centroid of the major component of the disordered phenyl ring] contribute to the stabilization of the molecular packing. Hirshfeld surface analysis (Spackman & Jayatilaka, 2009 ) was used to quantify and visualize the intermolecular interactions and to explain the observed crystal packing. CrystalExplorer3.1 (Wolff et al., 2012) was used to generate d norm surface plots and two-dimensional fingerprint plots (Spackman & McKinnon, 2002 The molecular structure of the title salt. Displacement ellipsoids are drawn at the 50% probability level. H atoms are shown as spheres of arbitrary radius. Only the major component of the disorder is shown for clarity. Hirshfeld surface of the title salt mapped with d norm .
Figure 5
Hirshfeld surface of the title salt mapped with shape-index. Summary of short interatomic contacts (Å ) in the title salt.
2.66 1 À x, Ày, 1 À z Table 1 Hydrogen-bond geometry (Å , ).
Cg3 is the centroid of the C5-C10 benzene ring of the chlorophenyl moiety. Cg4 and Cg5 are the centroids of the major and minor components of the disordered phenyl ring, respectively. Groom et al., 2016) for 2-thiazolidiniminium compounds gave eight hits, viz. BOBWIB (Khalilov et al., 2019) , UDELUN (Akkurt et al., 2018) , WILBIC (Marthi et al., 1994) , WILBOI (Marthi et al., 1994) , WILBOI01 (Marthi et al., 1994) , YITCEJ (Martem'yanova et al., 1993a) , YITCAF (Martem'yanova et al., 1993b) and YOPLUK (Marthi et al., 1995) . The structure of BOBWIB (Khalilov et al., 2019) is isotypic with that of the title salt. In BOBWIB, the phenyl ring is disordered over two sets of sites with a refined occupancy ratio of 0.503 (4):0.497 (4). The mean plane of the thiazolidine ring makes dihedral angles of 13.51 (14), 48.6 (3) and 76.5 (3) , respectively, with the fluorophenyl ring and the major-and minor-disorder components of the phenyl ring. The central thiazolidine ring adopts an envelope conformation. In the crystal, centrosymmetrically related cations and anions are linked into dimeric units via N-HÁ Á ÁBr hydrogen bonds, which are further connected by weak C-HÁ Á ÁBr hydrogen bonds into chains parallel to [110] . In the crystal of UDELUN (Akkurt et al., 2018) , C-HÁ Á ÁBr and N-HÁ Á ÁBr hydrogen bonds link the components into a three-dimensional network with the cations and anions stacked along the b-axis direction. Weak C-HÁ Á Á interactions, which only involve the minordisorder component of the ring, also contribute to the molecular packing. In addition, there are inversion-related ClÁ Á ÁCl halogen bonds and C-ClÁ Á Á(ring) contacts. In the remaining structures, the 3-N atom carries a C-atom substituent instead of an N-atom substituent, as found in the title compound. The first three crystal structures were determined for racemic (WILBIC; Marthi et al., 1994) and two optically active samples (WILBOI and WILBOI01; Marthi et al., 1994) of 3-(20-chloro-20-phenylethyl)-2-thiazolidiniminium ptoluenesulfonate. In all three structures, the most disordered fragment of the molecules is the asymmetric C atom and the Cl atom attached to it. The disorder of the cation in the racemate corresponds to the presence of both enantiomers at each site in the ratio 0.821 (3):0.179 (3). The system of hydrogen bonds connecting two cations and two anions into 12-membered rings is identical in the racemic and in the optically active crystals. YITCEJ (Martem'yanova et al., 1993a) is the product of the interaction of 2-amino-5-methylthiazoline with methyl iodide, with alkylation at the endocyclic N atom, while YITCAF (Martem'yanova et al., 1993b) is the product of the reaction of 3-nitro-5-methoxy-, 3-nitro-5-chloro-and 3-bromo-5-nitrosalicylaldehyde with the heterocyclic base to form the salt-like complexes.
Synthesis and crystallization
To a 1 mmol solution of 3-amino-5-phenylthiazolidin-2-iminium bromide in 20 mL of ethanol was added 1 mmol of 4-chlorobenzaldehyde. The mixture was refluxed for 2 h and then cooled down. The reaction products, precipitated from the reaction mixture as colourless single crystals, were collected by filtration and washed with cold acetone.
( 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 4 . All C-bound H atoms were placed at calculated positions using a riding model, with aromatic C-H = 0.95-1.00 Å , and with U iso (H) = 1.2U eq (C). Hydrogen atoms of the amino groups were located directly from difference-Fourier maps and were constrained with AFIX 3 instructions (N-H = 0.90 Å ) in order to ensure a chemically reasonable environment for these groups. These hydrogen atoms were modelled with isotropic thermal displacement parameters fixed at 1.2U eq (N). One outlier (001) was omitted in the final cycles of refinement. The phenyl group and the carbon atom of the 1,3-thiazolidine group attached to it were refined as positionally disordered over two sets of sites with refined occupancies of 0.570 (3) and 0.430 (3). Computer programs: APEX2 and SAINT (Bruker, 2003) , SHELXT2014 (Sheldrick, 2015a) , SHELXL2016 (Sheldrick, 2015b) , ORTEP-3 for Windows (Farrugia, 2012) and PLATON (Spek, 2003 
Computing details
Data collection: APEX2 (Bruker, 2003 ); cell refinement: SAINT (Bruker, 2003) ; data reduction: SAINT (Bruker, 2003 );
program(s) used to solve structure: SHELXT2014 (Sheldrick, 2015a ); program(s) used to refine structure: SHELXL2016 (Sheldrick, 2015b) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: PLATON (Spek, 2003) .
(E)-3-[(4-Chlorobenzylidene)amino]-5-phenylthiazolidin-2-iminium bromide
Crystal data Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

